
1970 CAAA 

+ VOC Controls 

- storage tanks 

-

- loading facilities 

- water separators 

1/27/72 

- pumps and compressors 

- ethylene production 
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1990 CAAA 

+ 1/11/91 - VOC DEF. ; Nox Monitoring 

+ 8/15/91 - RACT Fix-ups 

+ 9/28/91 - Barge Loading/Tanker Ballasting 

+ 3/04/92 - STAGE II 

+ 11/15/93 - Generic RACT 

+ 11/15/93 - NSR 

-. 



CHAPTER 129 

+ 129.52 SURFACE COATING PROCESS 

+ 129.55 PETROLEUM REFINERIES 

+ 129.56 STORAGE TANKS >40,000 GAL. 

+ 129.57 STORAGE TANKS <40,000 GAL. 
'· 

+ 129.58 PET REF -FUGITIVE SOURCES 

+ 129.59 BULK GASOL.INE TERMINALS 

+ 129.60 BULK GASOLINE PLANTS 



CHAPTER 129 CONTINUED 

+ 129.61 STAGE I 

+ 129.62 GENERAL GASOLINE 
STORAGE 

+ 129.63 DEGREASING OPERATIONS 
+ 129.64 CUTBACK ASPHALT 

+ 129.65 ETHYLENE PRODUCTION 
+ 129.67 GRAGHIC ARTS SYSTEMS 
+ 129.68 SYNTHESIZED 

PHARMACEUTICAL PRODUCTS 



CHAPTER 129 CONTINUED 

+ 129.69 PNEUMATIC RUBBER TIRES 

+ 129.70 PERC. DRY CLEANERS 

+ 129.71 SYNTHETIC ORGANIC MFG 

+ 129.72 SURFACE ACTIVE AGENTS 

+ 129.81 ORGANIC VESSEL LOADING 
AND BALLASTING 

+ 129.82 STAGE II 

+ 129.91-95 Generic RACT for VOC & NOx 





Predict Changes to Air Quality 

+ emission reductions 

+model 

+ improved air quality 
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Measured Air Quality 

+ CONCENTRATION 

+micrograms per cubic meter 

+ J.lgm/m3 

+parts per million 

ppm 

( 1 part of pollutant for every one million 

parts of air) 



1970 Clean Air Act Amendments 

+ EPA Sets Goals 
-National Ambient Air Quality Standards 

(NAAQS) 

+ States Decide How to Achieve Goals 
- State Implementation Plan 

(SIP) 

.. . 



AIR RESOURCE 
MANAGEMENT 

A Conceptual Framework for Air 
Quality Planning 





State Implementation Plan 

+Existing Air Quality 

+ Sources and Amounts of Emissions 

+ Model to Predict Reductions Necessary 

+ Schedule to Meet Standards 

+ Regulations to Achieve Reductions 

+ Attainment Plan 

+ Maintenance Plan 

-. 



Philadelphia Nonattainment Area 
NOx Emissions by Source 

POINT SOURCES 52.4°/o 

AREA SOURCES l .9°/o 
BIOGENIC t.2o1o ~ . ; .. ~~~· I OFF ROAD 15.5°/o 

HWY VEHICLE 26.9°/o 

Total Emissions: 1092 tpd 



Philadelphia Nonattainment Area 

VOC Emissions by Source 

AREA SOURCES 20.7°/o 

POINT SOURCES 16.9°/o 

BIOGENIC 26.9°/o 

OFF ROAD 10.1 °/o 

HWY VEHICLE 25.4°/o 

Total Emissions: 1653 tpd 



Pennsylvania Portion of Philadelphia Nonattainment 
Area 

NOx Emissions by Source 

AREA 5.1°/o 

810 1.1°/o 

HWY VEHICLE 34.5°/o 
Total Emissions: 456 tr\11' ---· ? ~ 

POINT 37.3°/o 

OFF ROAD 21.9°/o 



Pennsylvania Portion of Philadelphia Nonattainment 
Area 

VOC Emissions by Source 

AREA 25.4°/o 

810 15.1°/o 

HWY VEHICLE 25.7°/o 

Total Emissions: 733 tpd 

POINT 20.5°/o 

OFF ROAD 13.4°/o 
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Questions and Answers About the Clean Air Act: 
Exploding Some Myths 

Why standards that are based on protecting 
public health? 
Protection of health is widely accepted as the 
appropriate objective of federal law. In 1970, the 
Manufacturing Chemists Association (now the 
Chemical Manufacturers Association) said that it 
assumed proposals would "make it clear that the 
effects of air pollution agents upon the more 
sensitive-the very old, the very young, those with 
severely limited respiratory reserves-should be 
considered by the Secretary, and we would certainly 
agree it appropriate for him to do so."106 

"Society has a responsibility to protect 
the more vulnerable segments of its 
population." 

Manufacturing Chemists Association, 1970 

"Society has a responsibility to protect the more 
vulnerable segments. of its population," the 
Association said. 

Chicago steelworker Joseph Germano told the Senate 
Committee, "Prosperity doesn't mean anything if 
(you're) not going to live to enjoy the prosperity."107 

Rep. Charles Yanik of Ohio said as the House of 
Representative approved the Conference Report, 
"Human health and comfort has been placed in the 
priority in which it belongs-frrst place.''108 

Why not require comparisons of costs and 
benefits? 

Standards based on a weighing of costs and benefits 
suffer from two sorts of problems, either of which is 
fatal. First, they are impractical and unworkable. 
Second, they are unethical. 

The Near Impossibility of Calculating Costs. 
Proponents of cost-benefit analysis assert, and many 
people accept without challenge, that the costs of 
complying with environmental requirements can be 
calculated fairly easily. Yet experience for a quarter 
century demonstrates that calculating cost can be 
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every bit as difficult as predicting benefits, and 
sometimes even more so. This makes weighing of 
costs and benefits difficult under the best of 
circumstances, but sometimes impossible when 
dealing with air pollution. 

Unknown and unknowable control costs. 
Controls costs can be not merely unknown, but 
unknowable, especially at the outset of a control 
program. For example, when the 1970 amendments 
were adopted, conunercially available catalytic 
converters for cars did not exist, nor did some 
"scrubbers" for powerplants. How can costs be 
calculated, when the control technologies or 
practices have yet to be invented, much less 
conunercialized? Even when costs can be assigned 
to a given technology, they tend to drop sharply, 
sometimes precipitously, when conunercialization 
occurs. 

When they were proposed in the wake 
of the 1973-74 oil embargo, U.S. car 
makers resisted the fuel economy 
standards bitterly, saying they would 
"outlaw full-size sedans and station 
wagons," (Chrysler), ''require all sub
compact vehicles," (Ford), and "restrict 
availability of 5 and 6 passenger cars 
regardless of consumer needs," (General 
Motors). 

Cost drop. A recent example of this cost-drop 
phenomenon is the ban on use of 
chlorofluorocarbons, adopted at a time when 
substitutes hadn't been invented or conunercialized. 
The costs were vastly less than initially believed 
and, in some cases, were negative. At Hughes 
Aircraft, for example, an inventive engineer 
developed a process for eliminating CFCs that is 
non-toxic, safe for stratospheric ozone, not a 
contributor to smog and cheaper. The company now 
realizes roughly $3 million annually in sales from 
the product, which is based on lemon juice. 
Sometimes, projections are simply wildly incorrect. 
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For example, when they were proposed in the wake of 
the 1973-74 oil embargo, U.S. car makers resisted the 
fuel economy standards bitterly, saying they would 
"outlaw full-size sedans and station wagons," 
(Chrysler), "require all sub-compact vehicles," (Ford), 
and "restrict availability of 5 and 6 passenger cars 
regardless of consumer needs," (General Motors). 

Differences In projections. Even when costs can 
apparently be calculated in a relatively straight
forward way, there is a wide range. When acid rain 
controls were being considered by the Congress 
during the 1980s, for example, the control technology 
options were quite limited-most utilities were 
proposing either to install scrubbers or switch to lower 
sulfur coal-but the range of cost calculations were 
huge. As Congressional Research Service of the 
Library of Congress reported on the "scores of acid 
rain cost studies conducted"-

What is not clear is how much the costs of acid 
rain control would be. Various econometric and 
utility studies have presented a wide range of cost 
estimates. In some cases, a factor of 10 separates 
these estimates. Similar discrepancies exist 
regarding estimates of potential coal miner 
employment. JQ9 

Profits instead of costs. Increasingly, companies 
are satisfying environmental requirements through 
process or product changes that enhance their 
efficiency and competitiveness, not through the 
purchase of add-on control technologies. Leading 
proponents of this approach include Minnesota Mining 
and Manufacturing (3M), which has operated a 
Pollution Prevention Pays (3P) program since the mid-
1970s; AT&T, the $65 billion communications frrm 
that incorporates environmental protection into its 
product design; and, Quad-Graphics, a $1 billion 
printing company that reduces air pollution by 
reformulating its inks and improving its printing 
process, thus lowering costs and developing 
marketable products. 

In those rare-or misleading--cases where costs can 
be quantified, they are more likely to be high where 
air is the dirtiest, not where it is the cleanest. As the 
National Commission on Air Quality, a 13-member 
group that conducted a two-year top-to-bottom review 
of the Clean Air Act said in 1981-
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If a national air quality standard were based in 
part on the cost of complying with it, the very 
high costs of meeting the standard in a few 
severely polluted areas would probably require 
that the standard be set at a less protective level 
than is achievable in a reasonable economic 
fashion in most areas of the country. 110 

For these and other reasons, cost-benefit balancing 
has been rejected repeatedly in the last 25 years. In 
1970, for example, the Nixon Administration 
opposed such proposals when they were suggested in 
the House of Representatives. At that time, the 
House bill would have required cost-benefit analyses 
of alternative emissions control devices for motor 
vehicles. The Nixon Administration opposed cost
benefit analysis because it would require "extensive, 
time-consuming testing of emission control devices 
and systems to evaluate their performance in the 
presence (in varying amounts) and absence of 
specific components of fuels. "111 

An equally compelling argument can be made 
against cost-benefit balancing on the grounds of both 
practicality and ethics. In order for benefits to be 
balanced against control costs, a dollar value must 
be assigned, not only to life itself, but a wide range 
of other illnesse~. The intelligence of small 
children, for example, must be assigned a dollar 
value, as well as the pain suffered by Jessica 
Buckmaster and other children racked by asthma. 
Nettie Lee' s life would have to be given a dollar 
value, and so would that of the 45-year-old men who 
might suffer a fatal heart attack because of lead. 
Momentary drops in the oxygen supply to fetuses 
would be assigned a value as well. Would that be 
only a few pennies or many dollars? 

what is the value of a loss to America of 
a Thomas Edison, Margaret Mead, 
Martin Luther King, Thomas Jefferson 
or, for that matter, Bill Gates or Newt 
Gingrich? 

Assuming that the full range of health 
effects-everything from increased hospital 
admissions caused by ozone to the deaths resulting 
from particulate matter--could be identified and 
assigned a value, the task of calculating the number 
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of these events would remain. Is the number of 
Americans killed by particulate 50,000 each year or 
100,000? Is the intelligence destroyed by lead one IQ 
point or five, and how many children is that in the 
aggregate? Is the value of the intelligence loss greater 
when the child is at genius or near genius level-that 
is, what is the value of a loss to America of a Thomas 
Edison, Margaret Mead, Martin Luther King, Thomas 
Jefferson or, for that matter, Bill Gates or Newt 
Gingrich? 

Assuming that all these difficulties can be overcome, 
one question remains: should they. As former Sen. 
Robert T. Stafford, one of the drafters of many of 
America's environmental laws, said-

"America did not abolish slavery after a 
cost benefit analysis nor prohibit child 
labor after a risk assessment. We did 
those things because money is only one 
way of expressing value, and sometimes 
it is the least important." 

Fonner U.S. Senator Robert T. Stafford (R.VL) 

America did not abolish slavery after a cost benefit 
analysis nor prohibit child labor after a risk 
assessment. We did those things because money is 
only one way of expressing value, and sometimes it 
is the least important. 

This is not merely a question of ethics, but runs to a 
fundamental question as to the proper role of 
government and the social consequences of decisions 
that implicitly sacrifice the health or well being of one 
party for the economic benefit of another. Even 
Adam Smith, the intellectual father of the free 
enterprise system, reached this conclusion. He 
supported, for example, government-imposed 
monopoly under certain circumstances such as the 
protection of intellectual property through patents. 
Initially famed for his work on social philosophy, 
expressed in The Theory of Moral Sentiments, written 
in 1759, rather than for theoretical economics as 
outlined in The Wealth of Nations (1776), Smith 
argued that government administration of a body of 
"positive law" was essential. "Without this 
precaution," explained Smith, "civil society would 
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become a scene of bloodshed and disorder, every 
man revenging himself at his own hand whenever he 
fancied he was injured." 

Why not simply require all sources to Install 
the best pollution control technology that is 
economically and technologically feasible? 

This approach was tried during the 1950s and 60s, 
but progress was so slight that in 1967 the Senate 
committee report on the Air Quality Act of 1967 
warned that "considerations of technology and 
economic feasibility, while important . . . should not 
be used to mitigate against protection of the public 
health and welfare."112 But they were, and in 
1970 Sen. Muskie declared on the Senate floor that 
"we have fallen behind in the fight for clean air." 
Muskie added that technology-following had failed: 
"We have learned that tests of economic and 
technological feasibility applied to those standards 
compromise the health of our people .... "113 

Why ambient standards? 

Ambient standards, whether for an airshed, 
watershed, or tap water, are not directed at a 
particular regulatory target. Thus they give 
states--or in some cases, regions-flexibility. Los 
Angeles, for example, can develop an air quality 
plan focused on tailpipe emissions, Houston on 
refineries, Ohio on powerplants, and New York City 
on fuel oil. Montana or Wyoming, on the other 
hand, may be required to adopt few, if any, controls 
except to prevent air or water from becoming 
degraded, an approach which the Manufacturing 
Chemists Association supported as "tailoring" 
control programs "to the specific characteristics of 
each-their origins and the means available for their 
solution."114 The Association emphasized the 
importance of such tailoring, saying that-

The development of a body of law and regulatory 
controls to implement such a concept must 
necessarily proceed in a stepwise fashion, and 
inevitably the path traced towards its ultimate 
objective will, viewed in retrospect, deviate from 
the straightest and most direct route. To the 
degree that the enunciation of this concept in the 
basic legislation is clear and explicit, providing 
sharply delineated goals and machinery for the 
early detection and prompt correction of 
misdirected efforts, our progress toward a 
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pollution-free environment will be speeded and 
straightened. 115 

National ambient standards were 
adopted by the Congress because 
source-specific emission standards 
hadn't worked. 

National ambient standards were adopted by the 
Congress because source-specific emission standards 
hadn't worked. As Sen. Muskie explained in 1970, 
"CN)e have learned much from the operations of the 
laws passed in 1963, 1965, and 1967 ... emissions 
standards will not-and probably cannot-guarantee 
ambient air quality which will protect the public 
health."116 

Why ambient standards that are nationally 
uniform? 

Before 1970, States established their own ambient 
standards based on the air quality criteria documents 
prepared by the federal government. Among those 
recommending a shift to federal standard-setting was 
President Richard Nixon. Secretary of Health, 
Education and Welfare Robert Finch explained that 
there were "three principal advantages" to this change: 

First, the States cannot be expected to evaluate the 
total environmental impact of air pollutants, or 
take it into account in standard-setting. 

Second, States would be able to concentrate their 
resources on the critical tasks of implementation 
and enforcement. 

And third, the process of putting air quality 
standards into effect would be accelerated, 
because there would be no time consumed in 
reviewing and approving standards for each air 
quality control region. 117 

Industry and labor also supported nationally uniform 
standards, though for different reasons. The 
Manufacturing Chemists Association (now the 
Chemical Manufacturers Association) said, "the 
concept of federal ambient air standards received wide 
support (at subcommittee hearings) on the basis that 
the need to hold the tedious and divisive ambient air 
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standard setting hearings at the state level would be 
elirninated."118 

In a letter to the Chairman of the Senate Committee, 
Sen. Jennings Randolph, Andrew J. Biemiller of the 
AFL-CIO supported national air quality standards, 
including land use plans, traffic control measures, 
emissions controls, enforcement and other measures. 
"One of the major accomplishments that can be 
expected," he wrote, was "stopping the industrial 
blackmail to which workers are subjected by 
industries which threaten to leave or do leave states 
or areas with tough anti-pollution programs to those 
which do not."119 

The standards established by the law were not 
intended to be the most stringent or comprehensive 
possible. They are instead the minimum required to 
protect health. Although these minimum standards 
are nationally uniform, states that wish to adopt 
more stringent or comprehensive requirements can 
and some have (e.g. California). 

Why protect "sensitive" populations? 

The Clean Air Act requires "sensitive groups" to be 
protected for many reasons, but chief among them 
are two: first, these groups, which critics like to 
suggest are vanishingly small, number in the tens of 
millions; and, second, they are signals of a threat 
that may be posed to the entire population. 

If a health-based standard were set to 
protect the public as a whole, very 
large fractions of the population would 
be left unprotected. 

If a health-based standard were set to protect the 
public as a whole, very large fractions of the 
population would be left unprotected. There is, for 
example, little or no evidence that lead raises blood 
pressure in women, possibly increasing the risk of 
heart attack and stroke, even though lead is 
associated with that risk in white middle-aged and 
older men. Lead also destroys intelligence in infants 
and children. Thus, an ambient standard that 
protected the population as a whole, but didn't focus 
on groups within it, would leave enormous numbers 
of Americans-middle aged men and children in this 
example-exposed to pollution caused disease. 
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Although critics of the Clean Air Act 
sometimes imply that the sensitive 
populations are tiny fractions, they can 
number in the tens of millions. 

Although critics of the Clean Air Act sometimes 
imply that the sensitive populations are tiny fractions, 
they can number in the tens of millions. Bronchial 
asthmatics and emphysematics, for example, are 
among those explicitly named as protected 
populations. That's more than one in every twenty 
citizens. Asthmatics alone are five percent of the total 
U.S. population and an even higher fraction of 
children. 

Children are also protected, and while that's now 
about 22 percent of the population, at one time or 
another every American is a child-a child whose 
intelligence could be destroyed by lead or lungs 
seared and scarred by ozone. Most women become 
pregnant, and when they do, they and their unborn 
children are protected as part of the population 
sensitive to carbon monoxide. As men reach middle 
age, many develop heart conditions-and thus become 
part of yet another sensitive population protected from 
carbon monoxide. · 

Nor are these groups engaged in extraordinary 
activities. Indeed, sensitive populations are those who 
"in the normal course of daily activity are exposed to 
the ambient environment. (emphasis added)"120 

Normal activities include playing at recess for 
children, jogging for non-smokers, digging ditches for 
construction workers and simply breathing for the 
elderly, pregnant women and, in the case of lead, 
infants and children . 

Polluters sometimes say that in establishing standards 
EPA selects exquisitely susceptible individuals, such 
as the most severe elderly asthmatics, for example. In 
one lawsuit, for instance, the American Petroleum 
Institute claimed that EPA had based the ozone 
standard on "persons more sensitive than 99 percent 
of the sensitive subgroup."121 Again, this is simply 
untrue. At levels of ozone established by the standard 
that API was seeking to overturn, healthy, non
smoking young men- not even asthmatics, much less 
the most sensitive 1 percent of asthmatics-are unable 
to breathe normally when they exercise. 
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For purposes of determining whether pollution 
actually causes an adverse effect, the Clean Air Act 
requires reference to "a statistically related 
sample."122 So, for establishing the lead standard, 
for example, EPA could have selected as the 
sensitive population children who live in houses 
painted with lead-based coatings-but it didn't. Or, 
the Agency could have selected men and women 
who worked in or around industries that use 
lead-but it didn't. Nor did the Agency choose 
children that live near the many lead smelters in the 
United States as the sensitive population. Instead of 
any of these smaller populations, the Administrator 
chose to protect the child with average 
contarnination.123 

Why protect against mere "discomfort?" 

Critics of the Clean Air Act sometimes assert that it 
requires industry to spend billions of dollar merely 
to protect against discomfort-watery eyes, for 
example. Yet just as a slight temperature signals an 
infection, so too do symptoms such as difficulty in 
breathing, watery eyes or chest tightness provide 
objective warning that something serious is 
happening to the body. 124 

Characterizing symptoms as mere discomforts is an 
attempt to trivialize the kinds of health effects that 
the Congress was concerned about, as expressed in 
the 1977 Conunittee Report from the House of 
Representatives: 

... initiation of, or contribution to, the 
inducement, or aggravation of asthma, 
emphysema, chronic bronchitis, congenital 
abnonnalities of the lung, impainnent of the 
body's defense mechanism, coronary heart 
disease and/or hypertensions, impaired fetal 
development, hann to red blood cells and 
anemias, and accelerated aging. 125 

Why add a margin of safety? 

The Clean Air Act not only requires that the health 
of sensitive groups be protected, but that a "margin 
of safety" be built into a standard. This strikes some 
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Size of Sensitive Populations Compared 
To Other Groups1 

Other Groups 
~ ~------------------------------------~ 35~------------------------------~ 

10 

5 

0 

1Source: StatlsHcal Abstract of the United States. 

as overkill-taking a standard that already is stringent 
because it protects the sensitive, then making it even 
more so. In fact, that is not the result, because the 
margin of safety serves to make the law more 
workable. 

Under previous law, pollution was subject to 
abatement if it "endanger(ed) the health or welfare of 
any persons." (emphasis added) Thus, the law 
protected not merely health, but "welfare" as well; 
and, it protected not merely statistically valid groups 
of sensitive populations, but "any persons.''126 

Also, prior to 1970, standards were set on a regional 
or local basis and had to reflect "variable factors" that 
might heighten vulnerability to pollution. Factors that 
expressly had to be taken into account included 
"atmospheric conditions" and any other air pollutant 
that "may interact ... to produce an adverse 
effect." 127 Thus, pre- 1970 Jaw not only required 
adjusting standards to take into account altitude, 
humidity, temperature, the presence of naturally 
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occurring pollutants, and a wide variety of other 
factors but allpwed standards to protect any persons. 

By substituting a margin of safety, the 1970 
amendments vastly simplified this standard setting 
process and, as a result, eliminated the need for 
industries to comply with potentially hundreds of 
differing standards. As Dr. John Middleton, then 
head of the National Air Pollution Control 
Administration, told the Congress: "(It is) because 
of environmental factors, physical factors of the 
environment ... that a margin of safety is 
necessary.''128 

The margin of safety also overcomes an otherwise 
formidable practical and ethical obstacle. Although 
ambient standards protect sensitive groups--children, 
pregnant women and severe asthmatics, for 
example-from air pollution, testing such people is 
both unethical and impractical. Unethical, because 
some of them could, quite literally, be killed or 
permanently crippled by tests. Impractical, because 
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adverse health effect levels for sensitive groups are 
difficult or impossible to determine 
experimentally. 129 The margin of safety overcomes 
both the ethical and practical obstacles, by allowing a 
standard to be established on the basis of what a 
healthier segment of the population can tolerate, then 
adjusting it to protect more vulnerable groups.130 

The alternatives to the margin of safety are either to 
leave these groups with no room for error in the 
science or to subject them to tests that could prove 
fatal or permanently disabling. 

Still, the most compelling reason for a margin of 
safety is humanity's fundamental ignorance about 
exactly how air pollution damages human health. 
Scientists know, for example, that particulate air 
pollution kills upwards of 50,000 Americans each 
year-yet an understanding of how this happens 
continues to elude them. It is also well settled that 
lead destroys intelligence, yet how is a mystery, which 
should come as no surprise since science doesn't fully 
understand the brain itself. And, ozone bums through 
cells walls, in effect dissolving them. But, once 
again, how it does this on the molecular level isn't 
known. 

''Margins of safety," said the Senate 
Committee report in 1970, "are essential 
to any health-related environmental 
standards if a r easonable degree of 
protection is to be provided against 
hazards which research has not yet 
identified." 

"Margins of safety," said the Senate Committee report 
in 1970, "are essential to any health-related 
environmental standards if a reasonable degree of 
protection is to be provided against hazards which 
research has not yet identified." 131 

Thus, margins of safety operate with the protection of 
sensitive groups to make the Clean Air Act workable 
from a practical perspective. Together, they make it 
possible to draw a line for protection of human health 
in those cases where science is unable to find such a 
threshold. 
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It bears repeating that although some of 
the current standards were set only a 
few years and incorporate margins of 
safety, they already have been 
overtaken by a large body of scientific 
evidence linking those supposedly "safe" 
levels of air pollution with upwards of 
50,000 premature deaths, loss of the 
ability to breathe normally, increased 
wintertime illnesses and emergency 
room admissions, and sickness severe 
enough to force people to miss work 
and school. 

Why Impose a "one percent solution?" 

In some cities, especially those with air that very 
nearly meets the ambient standard for ozone, only a 
few monitors-perhaps just one-may show a 
reading that is just marginally above the relevant 
level. It seems sensible to ask why should such an 
area be required to install additional pollution 
controls? Why should controls be required l 00 
percent of the time, when non-attainment is only one 
percent of the ti'me? 

· In some caJ/-and ozone is the most notable of 
these-violation of the standard is not merely an 
illness, but a symptom. In some sicknesses, 
mononucleosis, for example-a child may have only 
a slight fever and even then only for a brief period 
at certain times during the day. The fever is only a 
half a degree, which is less than one percent of 
normal; and, it's high for only an hour or so during 
the day. Despite this, the child is sick 24 hours a 
day and the illness is not one to be taken 
lightly-it's serious. 

The same is true of the ozone standard. It was 
intentionally set, both in terms of duration and level, 
to also reflect longer-term ozone values. To use a 
crude analogy, both the height and number of 
mountain peaks is one way of measuring the average 
height on the range in which they are located. Areas 
that violate the one-hour ozone standard, even by 
just a little, pose two threats to human health: 

• An acute threat, because breathing ozone at .12 
parts per million begins the process of burning 
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holes through cell walls, triggering chest pain, 
shallow and rapid breathing, and lessening the 
ability to breathe normally; and, 

• A chronic threat, because an area with a peak of 
0.12 parts per million ozone has longer-term, 
slightly lower concentrations of ozone that may 
cause subtle, but long-lasting impacts. In animals, 
these include changes in cell shape and size, as 
well as increases in lung stiffness. 

Nationally, 12.1 million children live in 
ar eas that violated the one-hour 
standar d for ozone, but twice as 
many-27.1 million- live in a reas that 
had levels of ozone of 0.08 for more 
than eight hours. 

Nationally, 12.1 million children live in areas that 
violated the one-hour standard for ozone, but twice 
as many-27.1 million-live in areas that had levels 
of ozone of 0.08 for more than eight hours. In some 
senses it would be simpler- it certainly would be 
more understandable-to have two ozone standards, 
one to guard against acute threats and another 
against chronic exposures. What many critics of the 
short-term standard are seeking, however, is a 
weaker short-term standard and nothing at all to 
guard against longer-term exposures. 

Why penalize hot summers? 
The weather is a fact of life when it comes to air 
pollution. Sulfates and nitrates become acids in rain, 
snow or fog, for example. Storms and prevailing 
winds blow pollution from Chicago to Milwaukee 
and from New York to Connecticut. But most of 
all, hot weather creates ozone--or does it? 

Sunshine and Smog1 

Cities With Worst Smog2 Cities on Both Lists Cities with Most Sunshine' 

Southern California (124.8) Southern California Phoenix (86%) 

Houston-Galveston CMSA (16.2) El Paso (83%) 

New York City CMSA (12.7) Fteflo (79%) 

Boston CMSA (10.0) Sacramento (78%) 

Sacramento (9.9) Sacramento Los· Angeles (73%) 

Portland, Me. (9.1) Miami (73%) 

Chicago-Gary CMSA (8.6) Denver (70%) 

Springfield, MA (7.7) Honolulu (69%) 

Greater Connecticut (7.4) Oklahoma City (68%) 

Greensboro-Winston Salem (7.2) San Diego (68%) 

1Source: Statistical Abstract of the United States 1992, Tables 356 and 375. 
1Average number of days in which the ozone standard was violated over the period 1988- 90. 
3 Average percentage of possible sunshine based on airport data. 
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OOn warm summer days, the air in 

a city ca·n be 6-8 OF hotter than the 

surrounding countryside. Scientists call 

these cities "Urban Heat Islands." 

In thm tilits, tht ltmpmturq on lht holltJl summer d1y is 

tisin' by up to l'f mh dm de. 

Urbi'n lic>:~t ln l:lllcls h.we heen cre:ucd cwN 

lime here in the tJnlletl St:~t e!: .1nd .uoumlthe 
world. In BallllnlJr~. Phoenix , 11 scsnn. W,1sh· 
inston, Shangha i. ;md l\lkyc1. for exa111ple, 
scientific data show !hill July's n!Jximur11 

temper.11ures during the le~st 30 to au yr.m; 
have h('en sh!iHilly increr1sing at a rc;tr of onr 
half to one dcl:lr<'c' FJitrenheil every ten yeil rs. 

How Do CITIES 
BECOME HEAT ISLANDS? 

1\-tnperatures are. higher in clllc~ l:lrr.,u~c· 

• Tiler(' are few trees, ~hrubs , ami o thn 

plant~ w ~hane huildings. intrrccpt ~ol il a 

rildlation. Jml cool the Jlr by "rv.,po 
transpir;~tion." 

• IJuildfngs ollld Jl<IVPtllelll made Of (l;~rk 

lllRielials absurl.l tht' ~~~~~· ~ rays, catl~inf, 

the temprmtm'C or th~ surf.1ces and th(' 
• 1lr around them to lise. 

THE MAI<ING OF 
LOS ANGELES "ISLAND" 

l.os All!;t'll!~ is a gllil\ing <';,;u11plr of h\' IV ,, ci ty 
w,1~ lr.m~fomat'd into :lll UJI1.111 IIE'nl Island. 

lOS "F .. 

100 "F 

95 •F 
19]0 

Yo:orly 
HIJ! h T e mpa r 11tur u 

In Lo• Ansc t o :s 

1950 1970 

Holt: Tvntpmlum m l•m&td o>tl ~ ttn·ym rtriod. 

1990 

In tlw 19305, Los 1\nr,<!lcs w.1~ illl ;ul':• mv· 
l'rrd with in igJt€d OJCho1rd5. The high lemper· 
,11111<~ in till' summer of I ~13'1 w.1~ 9 i "F. Th~n. 

' olS p.wrmr nt, COillll\erciaJ b\liJdilll\~· ,mel 
homrs n·pl~« :t'd lle\'5. Los Ang\.'ks w;1 rmnl 

strJdlly, rr .1rhing 105" .1 11d hip.hcr in the 1 9'.)\l~ . 



THE SMOG CONNECTION 
.Urb<1n lkat Islands art! not only tltlcom(orl· 

ably hoi, they arr smognier. 
Smog Is m~atcd by photochl!mlc,11 re<~ctions or 

pollutants in lhl' air, ancl thr~t· n.•;Kiions .1re 
11101'(' lillcly to ii11Cil$l (y ,)1 h l t-:h ~·r lelllpC'Tt11lll\'S. 

In l.o~ Angdes. Cor ~?very tlt>~;rt!C the lempt>r.1· 
lure rl~<'~ ilbove iO'F, lhe lnddPIH;~· or ~moe 
incre.1~l·~ hy .~%. 

tOO'f 
40'C IOOY. 

Afternoon Smog 
ttmperMure ., Probability 

In L.l\. 
,, 

JO'C' 
ao·r. SOY. 

10'( 

60'F oy. 

THE ENERGY LINJ< 
IUgher temperature~ 11lso mean lru:rcilsed 

energy use, mostly due to a gr('atcr demand 
for air conrlllioning. As power plant~ hurn 
.more fossil fuels. they drive up bnth the poilu· 
lion IPvcl <1nd enl'rgy cost~. 

On w:~rm aftenwon~ In LM 1\ngric~. the 
demand for electric power rises n(';~rly Z% for 
every degree fahreuhcJt the! dally m.1ximum 
temper<~tmr rise:;. 

............. 
IOO'F 40'C IS 

Arternoon l ..... temperfttur• dem:md 
In L.A. )O'C In billions 

eo·r. or watts 

lO'C ' 

60'F 9 

COOLING COMES NATURALLY 
·n·et•s h,,,'{' gtr,l t potcnti.1l w c.:ool dti<'F hy 

l'hildinr; .1nd hy "('v,lpolt iln~pir.ltion . " 
r.,·.,polr.,n~pir.lllml ucnu~ when pl.1nt~ tr,lll· 

~pin· wi'ltt·r throur.h poll'S in thl'ir Jc,wc~. Tht• 
\1/,ll\'l' dr,lW~ hrnt clS il t•V.l por.lll' f., t.:Otlii ll(: the 
ilir. One maturP. propt'rly Wo'IICI\'d ~h.,dc ltt'l' 
with ,1 crown llf 31) fn·t ~.1 11 ··cv.1p11lr.lll~pilt'" up 
111 411 g;Jilrtll~ o( watt•r in ,, d.1y. which I~ lilt\' 
l'etnovint: .Ill th{· h<"ill pt<Jdnn·cl in four hour~> hy 
a stu;~ II dt'\.' l! it: ~p:wc• ht•,ltt•t. 

lt;\'rfl. twlr,t , Uranchu 

'~""'-• ... ~u 
f''"~'"'"''·l fl111hl 

lt••u 
fhtt ~'"'"'11 
~""""'""" ltj., .v 

l'l;mtin!: Jlt'0(!1'.1 111S Cilll hc•lpil'dttC<? llril.111 1<?111· 
Jl<'l'·lll!l't'~. Within len In fiftC'<'Il Yt'.11'!:-·thr tlrm• 
it talw~ ,, trc~ In grt>w In ,, usdul ~izc.>-pmp{•rly 
pl,1ccd ll't!t•s ,.,,n redUt:!! ht•,,tinr. ilnd rllolinn 
cusl~ by .m ilvt't'il~t· of 10-W%. Ovt'r their li''<'S, 
tree~ can hr much less ('XJlt'llsive th,1n .1ir conJI· 
lionrrs and llu• t'JlC'IGY lll't~tlrd to run them. 

Corn•rt Fcll?ctlon .1nd loe.llhm (!/trees Is 
import.lnl 1\1 ,1chil•vp tht• best rt·~ull~. 'J\vu 
prtwcn nwlhud~ bring m,ndnHIIll lwndit: 

• llccidtHilts trees sh.;cilng lhr south .1ml 
wt·st sides of,, building hlor:k the ~UIIHncr 
Slut. F11r a homt>. monitored In s.,cmmento, 
CA. lt>.~ ... ,rchcrs found th,11 this rl!dllct'd 
t·noling <?llelp,y usr by as mm:h .15 30%. 

• ·n·""~ grouped together creme " !'l'fn·~h· 
inn oasis in i1 city and ,, t ~o cool ne:u by 
nciGhhorhnvds. Groupc>tJ ltres cnn pro
tect cad• uth~·r from tlw sun and wind. 
making thrm more llkl'l}' tv grow tn 
maturity oll!d live longer. 



DARK VERSUS LIGHT 

Darlt llMierlnls al..u;orb nwr<> !will frous llll' 

6Uil-a& cl llYOIIC who has worn a blc1d1 t-shirt 

on 11 lltlllllY day know~. 131ack surfc1ccs In 

thP. !Hill can bC'romc t•P tu 70"F hotter th.m 

the rnosl rcfh:~:tivc white st!rfacl'S. 

Reflecting· on Roofs 

/ . .. ~-~~-,..:.;...,, 
;!..., ; ; ~·.•,.,, .. .. 

' ~ . ·--., .... _.' 
Wh~~: ;,·;~· ~~~~ l>c.>a l ~ down nn h<:>u~e$ wilh 

1 

dilrll 11hingle rbofs, ~OillC of lhc heat collt•(IC;I 

hy the roof i~ tr.1nsfcrred imhll?. Sl,lyinr, r.nm· 

!o1t.1blc in the~c- lwmc~ nften tnc•;uls 11Hllc ilir 

conditioning and highN uiility hills. 

Sclcnti~ts have! found that blcilclln(l~ wilh 

light -color!'cl roofs thilt rc-lh·c:t the- sun's r.1y~ 

u~c- ltp lo 'IU% less C'JIN(W for ~:uollng lh;m 

building~ with d,1 rkcr roof~. 

1\ nP.w rating ~ystc-111 r..11led tlw sol.1r 

rrOectann• Index (SRI) is \ll'ill(l dc-vdojlc-d In 

me;~~tm~ how hoi mnll'rl.lls arc- in the ~11 11 . 

' ITaditiou~l !'OOiing l lliltel i,1h1 h:tVC' ,111 SRI of 

betwel'll 5% thrown ~ltillJ;le~) .1ml 2tl% lt:rct'n 

~hh l(llt'~) . Mo11lllfo11:l11H!J'S hilVt' rece-ntly ciC\'o:-1 

opctl dean, "s~H-Wi!Sitiug" white• shingl,..s with 

<!Veil higher SRIS··-liJliO 62%. 

Rcruoftnr, with shingle:; r<~ted SIU SO % or 

higher will keep a home cooler <~nd r('dure 

ene1'gy l.JIII ~. 

Paving the Way 
to Coolness 

Road~ nnd parl<inR lo t ~ p.,~~~~i~11e
rl<~ls also contribute t<> tlie hl'ill !~land efft>ct. ·, 

Now there ~re..matt•rl:tls ;cv,,llal.Jie fllr road· 

wtty~ th<ll rcnect mtlre sunlight illld l:tst IVII !:';! r 

bec<~use they olrl' not as ~tressed hy the t'Xce~ 

slve hP.at. II t:lllcs l.Jrp,:tn mdn!J thcsc! for p.wlnr. 

new roilds <~nd resurfacing old ones ilS lhf.' 

llPl'd cll'Ose. lh~)' would hJv<: ~:ooler ~umm<•rs 

at no cxtr,, cost. 

IF LA. WOULD 

LIGHTEN UP 

Wlt.ll wonld h .q•JH' n in Lo• i\11~1"!<'!1 if ~<1111<.' 

roo f~ .111cl p .WI'II I I"Il l ' WC'II' I(' ~ III f,1C:t:>d Wi th 

ilgh lc·s 111.11 •· rl.1l~ .111d the llt_;hl ldnd of IIC'<'~ 

1 
WC'I\' J'i.11I IOO\l ill •:t! '.'t;'\,11 ° '0111 11111 1\ftie~/ 

Scics r ll!; l~ .11 lkr kdc•y N-ll ic •n.ol J..,horiltory 

lc,w,.. h •· •·11 p,tin l i n~ 1\w l\1111 11 .11HI ~hnrlingl l ~ 

honrt'~ .• 11 hv \I' IIIJIIIt<:l •:im ul .ltion-· lo 

;11t~wcc llt.ll ' JIII'•Iion. 

I Ji vitllllg rh .- L.A. h.t~in iuto huntlr ells t'f por· 

11<111!'. ''"'" r~ lilll.ll C<I ho w lllllt'h \'C'f\C' I.liiOil ,1ocl 

rd lt•tli'.'r ~111 I.•CC'S f'lllclcl be- ;H IO('d lo e.1rh loC,1· 

lio n . ' 1111'11 the)' .1ddrtl 111 '1' $ olll(l llghtC'Il('cl $\If• 

larc-r. iu •tidy .11 111111 IS% ol ti ll' J'O::~ihlt' .11 e.1<. 

:;ltlllll l o:'l h'lll )ll'l olltJ I\'!' .\l t ·OtJ p 111. clropprd (,'F. 

Rec il•~<t· th e? rt\t l ' or smog fo1 m.llittJt dt>p('sJtl$ 

•Hl trr np~r.Htll l' , lllls ~ i1111t.' mo<i<:•l WM u cc•cl to 

c:ait:: .. l!r llw !!ffl'rl o ct the l'l'l',ion ·s .~moG. t;clt· 

inr, in t•1 l'On <id o:t.ltion wind p;1t1erns, umlsl\lr<•. 

.mri ll{hC'I 1.1 !;101~ ~p<'ci fir· (I ) tht' ollt!il . I'll<' 

l'.;'~lfll·: <11(>wc•d 0111 o vc'r.11ll"'rl lll:liOil lu SlllC>[I hy 

olholll Jll 'l{, , the' CqlliV,1!eJII I)( IC'IIIt)Vfllr, llifi?C 

10 !h·t• lllillirm car~ from lht• 10.10 ~. 
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Thtnuch thl' ~lmplr .1pproach of pl.lntin,; trcts ~nd 
u~tnc li~?ohl·l.'t•l<•rNi•cflel·tl'IC' matrrl<~l~ on ronfs ,mel 

piiVt'llll'•JI , clly ~!id~ul~ ran he more 
comfurt<~lilr-~nrlr:~ke I:UIO (Ort In 

·-~.. l<ortowluc lhJt tla- Pnvlmumcut i~ 
K:"'~ beur!itlnc ~~ well . 

1• .• 

~ In the Unitl'd Sl~lr~. the 
. Cnol Cl>lllll\UIII Iic~ rr<Jf.lo\111 
cool rommvi}!,U£! is pan of~ n.,liun.111!ffott tn 

JlfCYrlll cJub;~J W~llllill(; ,1 < 

our lined in th~ Cllm•lr Ch.lnt.:c J\Ctiun PI~ II n( 199.1. 
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~.F~restry in Pennsylvania 
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Mtmicj11al TI"ee Co1nrnJssions 

F urmln11. 11 tree conmai~:;lon in 

Olle ~ll\j) thnl H t:OIIIIllllll il y t'illl 

tnlte\ to crculc unci sustain nn urban 

forestry progrmu. The powers UJ1(1 

l't:SJlllll!liiJflitk:; uf II lrc:t: CUII11111!1 -

RiUtl III'C h11110.tl 011 :;lULo Mnlllll~ :tlld 

ru·e llllsllmcd IJy Jnenl govcrtllll{\lll. 

lly furmiu~ unci cmpuwcrlug 11 lret• 

COI1Jili i:;SIOII, II t!Olli iUUilily e:n11 

pluce UH~ n:sponsil>lllly for irnpur

tanl r.ornrnunily dcc!slom; 111 th~ 

hunds or llllpnid voluul~er:~ with 

lit~:l i Killl lcd pow~rs. 

Tn:c cummissicms arc t:iLhc:r 

nclvisury or· ndministrutl V~! ond may 

have v"J'IOIIII rcspuuslbflillcs, 

l.uchHllng the fo llowing: 

• J.ossc:n the lnvnlvcmeut nf n 

muulclpAI co11ncll for t.rr.c-rduted 

mnucrs 

• AdviRc t:unununily lcmlcrR nml 

stnn· em administering the c:oru 

munlly forcsl 

• Stltuulntc: un<l orgnnl~t:! lr• ~•: 

plonting nnd muintt•nmwr. 

• Develop nnd lmplc:mcnl lll'hnu 

forest invcnLorks, mtutogr.mcut 

plnns, 1111d ordlnam:e~ 

• l .cMn:n Jlohlllly hy nrrnnglug to 

rcn1ovc 1Jn7.111'1\uus lrccs and 

l'l:'pnlr damngc en used hy lre •:s 

PENN STATE 

• ~•·lilt~ t'Uifllllllllily di::pull·s c·awwtl 

hy IITI' t't'lllOVal, planliu~. or 

II t:l i 1111'110111<'(' 

I 11 l't 'l liiS 'rl";min. 11 Jrc•c• COilllllis

sion t't'l':th·•l hy 1111111idpul ordi

ll<llllT as II clc:l'iFiUII-IIliJttlllh IJody 

h;t.s r·xdusi l'(~ co ntrol 11\'t~r a 

l :llllllllltnil.(~ :; lludr• II'«'I'S. No ln•e 

•·nn ht• pla1111:d or n·movt·d wit hin 

IIH: puiJik rlghl-ol'-way l'X\'t!JII 

llllth:r the: auspic.:t·s of llw tree: 

cu111mls~iorr. This indude~s puiJiit: 

lrt'l'!' I !tat rnny he: {lianll·d ,,. r·r.· 

IIIO\'I'cl in c:onjunction wi th suhdivi

.'l ions or :1ppr'PV1:d clcvl'loplltt•nr 

plart/l. Tree· c:omr11i:-osiou.s 1:1111 he 

1-( iVt!ll acldili(III;J) flOWN wii)Jill II 

lllllllkipalil.l' hy 11 t:oullt·i l, iuc:Jculing: 

• Ceurtrol uv•:r all pullli r trrc:s ,c;ndJ · 

ns tn:· .. ~ within l'ttntrrlllllily parl;..s 

• 1\c'vicw and npprov:ll of lau!lsc:ap

lu~ prnpost'.tl iu dtw<:lc,pmc:nl 

pl;111 .~ 

F lll'lllillioll or :tIn"<! l'llllllllfssiun 

\I lid dc·vt'io(llllt'l\( IIJ' \1 l'OIIlfll'r.

heJJSiVI! nrhun fvr·r!~lr.v Jll'I'J.\ '':1111 

u:>ually take plu<:r. loget!Jt•r. While• 

wurldng will! t:UIIIIllllllity ,,m,~i nls 

to slurt a In·~'! r:onm•ission , l'iliY-<'11$ 

nJso t'llll llllflc:rt:tiH~ otht'l' asp~~dS of' 

II t:01111111111ity II'Cl' pt'lllfl'i"llll, Stu:lt ns 

l't~rtd · raisillf:? nntl d«.•vr :lopi ng tn:r: 

f.~ f , 

~ 

lllvt:nlol'it:,c;. II l rt:l~ t·onllnls~;lon 

s houlclrdkt:l the vuhtr,c; nnd 

.~ l nnclnnl~; uftlw conllllllll ily and 

!ihould lidp dwrnpiull a cornrnunily 

fun·stry d'l'orl. The f'onnntlun tiiHl 

crnpuwc:rmt•ut of n trcr~ <:ommissiou 

cau lw a cruc:inl t:h:meu t in ti e vel

oping hroud-IJnserl Aupporl for 

!!OIIIIIIIlllil.y lrc:cs lllltf t~IISUl'lllg 

long-t<:rm sut:t:t~ss unci t:olllilltlllllCC 

or a ~:(l llllllllllily J'orc:;t ry progrorn. 

'J'Iw rollowiug steps mny be lltlten 

In forming n ln~c <:OIIlllllssiou: 

1. Orgnnl7.c iut{~!'c .<:lc!cl dllzens anti 

illl'lli'IIIUiiy outliJH: prohh:lllR nnd 

upporlullill t:~ for 11 ln:c: cOIIIIll iR

AioJJ 1<1 ncltln:ss. ldcntl~y sJ'<'t'lllt: 

11\!I'IIJ'J'(' I H'l~S 01' !>ltllnliollS (RIIC'h 

!:n (!'('(~ rnllili'C'S, IJ'(!l' l'l!lllOVnls, 

pruning, .<:icl t:wltll< rlnJIIIIJ;I:. 01' 

l n·~· plnnlf11g) thnl hove t•nust.><l 

nllllll11111ily t·unlllt:t or· li11blllty. 

IJc~rribl' IH:III'fliA that 111'P. P-X

Jll'l'.llHI ro rr.sull l'rc>Jn 1111 orJ.Cn

niT.ed I I'!!C Jll'ORI'i1111 (AUdl n,; 

Jow(•t· f:omm•mlly llnblllly. lllghrr 

~--- --- ··- --- ···----
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rcnl eslul<: vn l u\~s. lllore ntlractlv1~ 
I:HillllH~rduiHn!n~. anrllwullllit:l' 

tn~ 1:s) . 

2. Cuntuel olh<~r communi lil:s with 
ll'<~l\ <:omlllisliiOil!l or other ex 
periA, RIH:h 1\/; lhC Jkpurllllelll Of 
Community AITniJ·R ur l't\1111 Slnl~ 

Cuupcrotiv1: l~xlcllslon nflic:<'S, 
/'til' ndvit:1: and :;upporl. 

3. When I dens uml plnns nr~ well 
orgonizcd and fnll'ly complcll~, 

coutucl.lucul govcl1ll1leJII.It•atlr.~•·s 

ttnd ldcnl ify n mtmidpaf offidu l 
who lR iuten::s led in woddng with 
lhe group. II. I.e; !mporlnllllo 
include municipul ullicinls l\Urly 

in nny dl'ut'l 10 o1·~nni7.c n lrr1~ 
commiARion. 

If.. llold lnfumllli uiel:lillt;li with 
r.uni:\:I'IH:d dll;.o.l\11.'1 iu.td lol'nl 
unidal!l In di,;cin~~ idl~ns and 
plnnR. Conlud the munit:ipul 
IWI!cilm· lo tlhwuss llow 11 tree 
commission cnn hP. lcgnlly 
cstuhlishc!l within n r.;ou'urmuily. 

G. Identify oncl ngree upon th e 
powcl'll, nuUwrfty, unll rcsponsi
billlit:s nl' Ute lr.cc commission, 
through m~eliugs willt municipal 
cuu11d l members, omclals, nn<l 
the solfcilur. 

G. Involve conmmnJty mernher'!l 
llu·ough publlc hevl'ii1ga nnd 
.olher oppOI'ltmltics for public: 
pnrllclpnllon ond rr.Rjmnsc. 

7. IJcovl'lnp <II' n·wrile lin~ ordirrniH'\~ 
llwl lt~l!.itlly •::;tnhlisiws 111n 11'1'1~ 

t'lllllllli~<~ion nml d\:llnrs its 
;tu lhnril y and powC".I'I:. 

H. SJ:cl\ 1111: c:o undl's appl'lii'Oiol' 1111: 

ordiuancc: 111 11 puhlil; Jw;•ring. 

M u ui t:ipn l onliwiiKc~ t:~tuhlish

in~ nn!l errJ)lO\'n:ring lr'f'.l~ 

<:ollllltissitnls shou It! eon lui 11 1 Itt• 

J'oll•.• win~< .<>1:1:tions: 

• IHrrulu.:r .. r 1:nmmission urt~nrhl·•·s 

• '! ,x jwr·i ~~~('(~ or t:XJH:rl ise n:q u i n:d 
t•l' 111\: lll h~rs 

• l~tllll J Wfll'illion , if any 

• )Cil{.!.l IJ of' II'I'IIIS 

• rolal ioll nf II'I'IIIS 

• VHt ' lllll'ic·s 

• du lil :::: 

· ndjudi<:nlc lrer.-rd;rl<:d mnl.lc:rs 

·· · iiJ>Jll'llV<~ )lt: l'llliiR fo r I lTC re
JilOVill , plan ling, nr prnnin~ 

- review hazanlous tre<:s evc:ry 
year 

-provid e: <:dm:ational OJIJHII'Itmi
l.i<:.<; and mal1~rials 

·· ·111'1'1111!;<~ for Ir e<: plan lilt~; 

·· - iiiT:rn~c fOI'I l'('f: nnd Sl lllll)l 
n~JII\JYidl'\ 

-UVl~J'H'l! pn111i11g aiJ(Inllrl~l' 
111 a i ll lt'llilllt:l: 

·------·--- ··-··· ··---··-----·· 
1ha Pannsylvl!nl~ Urban nnd Comrnunlly Fou!nlry Progrom Is~ cooncr ~ llvn flflnn cr lhe slnlo Oopa•lmonl 
ol !;nvlronm~nlal Roaourco; (O('J\) Ell"""'" ol Forestry ;md Penn f,J.,In wirh IP.IIrfftl'llhip 1Jruvitlou t•y tl>c 
PoMsylvsnla UrbAn and Comrnunlly ForARlry Council. 

For rnoro lnforrnnllon. cunlud tho £:x1cnsion IJrh~n Foru~lry f'IO(JI(lm, Br.hnnl nl Fm11Yt Rvsourcc~ 1 ho 
Ponnsytvflflin Slnle Unlvon;lly, 100 Ferou•on, Unhtorslly l';uk. I'll lf>R02: (81~) 8G3 iO~ 1. 

Publluhod lot tho ronnsyiVHIIill Urban arl<l Communtly Fuw slry Cotrnc.fl by rhc Sr.hnol nl For~~~ Ruwourco~. 

Tl>n Pn11nsylvnnln Glnlo IJ111vorolly ta ccunn1hlod lo IIU> pollq• il'r•• :111 pm~ons ~h~lllnwu H!llli!l "~l'l";~ "' 

• )IIIWl'l' 

·-·a!IVI .'IOI',Y 01' IIIIIIIII P,I'I'ill l 

-ln~es on puhll<' righl-of-wny or : 
all puhlic Jli'IIJl(!l'IY 

- la11dscn pi! plnns l'or ~l.rr.cl lrecfi 
'"' iududt! devclopnll:lll slles 

0 rdl tu\nces \:$1nbllslthtp; 6hn<lc: 
ln:1· eomn1isslons u!f;o <:n n: 

• llllllHinll: a lllllllldpnl nl'ltol'isl or 
fon:~t <~r pol\ it ion 

11 miinclall~ illld outlll1e lhc c:J·cnllnl; 
ol' 11 JllllllldpnJ fOI'CSII'Y li10RleJ' pJnn 

11 outlltm rcqnfn:d slnnllilr<ls tliHI 

~uidt•lhtc.;; for lrr:c: plnnting unci 
IIIII iII I 1~111111 ('(\ 

T I'('(' ('lllllllli~.~JOIIII ('Il l! hii YI: 11 · 

1-tl'l'lll illiJlllC'I 1111 II l'IHlHllllllily'll. 

app1::t1'11111:1~ 1111d illllll./;1! 1111 wt!ll IIR IIR 
pulrlil- ,.;uiH.Y und <:111nfort. Ctlllll11ili
siuns lrdp chun1pio11 uJl\1 c:oonii
•Htlt: II culllpl'l:ltt~ltlli\'C Ull(( CXpC!'l 

Jll'llgl'lllll lo lll!lllllf4C Hlld EHIRIO(tl 

puhll!: lre~R . They provide long .. 
term, staiJie management liw n 
vnh•nbl<~. Jong-Ji l'ed rcsouree. lJy 
forming n lr~r. commi.~11ion In your. 
cunllllllllil y, yuu call ltc:lp improve. 
lht~ uUmclivt~rwss of your t:uJIIJJI\1· 

uily Htl\1 lts quallly of life and 
l~ II v j I'OIIIIll~ ll I. 

g 
PeN"SHYAHIA 

t:IE "'C: 
FORESTRY 
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1·~· •. ... . . -f'CIIII ~,. ) VIIII III 
l ll hun' mul <:mu111111dty 
l'un·~ll'.¥ Cbundl 

programs, faclllllor., illfr lllsslon. and cmPIO}'Ifl'flll wilhoul r og:~rd 10 pCI'T.OMI r.hH<IIclwrl~<lcs nol rc!olcd 10 t>tJIIily, pPrlnrmllltCfl, 01 quallllcnllons as dt>lormfnod hy 
Unt•o•~lly policy or by slAin or fl)d9rul oulllOrlllcs. The Penn•ylvHIIitr Slota Vnlvcr.;lly do~~ nnl rl is<:rimilr;~lo ;~g;Jin~l ;~oy ('('r~on br.r~IIA!I c>l A\)11, Anr:q~try. coror, 
di•nllillly or h(lndiCAJl, nAiionul or iyln, rnco. relir]lnlr• C1AP.d. sox. •u•1r~1 C>IICIII:\IIon, or vP.r•r•" siRius. Oi•C\:t ~llli'(Jl '"'"~ rP.IJRr<llll(liM llondlecrlml,.ollon policy lo 
llie Alllmlllllvo llc11rm IJhn"lor, Tho l'onnsylvl""" Slal fl l!rdvcrsily, <!01 Willard Buildir•!l. Unlvc1~11y l•;~rk, I'll lf>R0~·:1R0 1 ; lor (91") 003 0·171. 
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Phi/a. is part. of a study on citl.es ' air qu alr'ty . 

Urban forests m.ay be a! r.he root vf one solut£on. 

Ozone researchers branch out 
II ~· I :,·.,rut· l(num""" 

IN(ltllttV.H ~~ l't\1'1' \\'H I I l-:H 

l.m•ldu~ llltr un:harul"r:ir.r~: 

u ut 1111 a dip,. twu men in lt'nn::, 

huol~ nml urwn·ut:cltrtl .~hit Is 

nnulc thC'ir wny in lt1 Fninnuunl 
I'm k I rom III.'III'Y a111l V~tll r:y Avr. 

11111:~ In ll ox hOI'IIII~h l luwu a 

~tccp Incline llwy wcm l, mnn~tt · 

vcr frll\ curclully Ulllllllf: lhc 
r11t:lt:J 11 11tl 1111durbrns h . 

•rhcy pan!'ictl nt :111 coni< 1 rcr. 
'" l'h l ~ spn\ will do." one: ,.;;1ld. 

With 11 mri1:>url11 p, \ltJ't', lhc nu:n 
dr.fim•d 1111 :u en or nltuut too 

yflnl!! - wilh the tn:c ul I hr. t:..:n· · 
tc r _ .. nntl lhcn mnrkctl it wilh 

(lt':t fi ((C COII.~I I'\ICIIOJI t:1111(tS. 

Jlnr <:uthkc. 2~. ami Hic:hanl 

Vim~. 21\ , nrc nrbun ro l llSir.ts. 

Thoy ,.;l>clll flvo W<·<•~~~ lu i'hfli!· 

tlcltth lo rr.ccully stutlyinr, lrct•s. 

The}' wuutcd l hrrn. They men· 

::urc:u their lwlp,h l ro nd c:ircll lll· 

fr.rc ucc n1td cxumlnt:tl lit<: 5(1illo 
tl~h:nnlnr. hnw I crt ilc II fr. T hdr 

:~im ww; to lc urn lmw tht! r:lty"c, 

vcgutntion nfll'ct:; tl1c 4 11:1li1y uf 

lhe nlr. 
The sl7.~ nnll ntunh~r C!l' trees 

1:1111 l lll h!CHICl' lcvr.b ur 01.11 11 () In 

Ill<: nlr; hlllt(t:r null hral ihlcr 

tree~ ;on: r<'IJII ICcl lu l•c r.ltccllvo:: 

In remuvlnt: u·w11c. tlw lnHin 
cumpuncnl In !:tnug. 

II. cnrro~lv~ poll i•t nut, t•zo•w ur
rccts rcspirulltlll wht·u II ltuilds 
lu hlp,h lnvels vn hoi, sunny d;~yfl. 

Pre v iuul1 .~llldlc.~ h:tt' t! shuwn 

lh11 t urbnn lurcsts r.nu hE' ur.r.tl to 

lmpruvc ulr !JIItil lly In dtl<'s. II•H 

more tlc:loiled lnlonunt lon Is 
needed hclorc n wclhlr li lll:d 

plun can be put In plncc. said Dn· 

vid Nowalt, u ~clcnllr.t nt the 1/.S. 
Fnrcsl Servlt:c whu Is nne o f 

those lrn ·olved I n lhc ~ludy. 

Snlu Vln1.: "We lwow th:ol 1 rrc~ 

help reduce lhe 0711111! uul WI! 

don 't !\now how much." 
Sec OZONE It'll 8G 

Tltn f'lol ' "'~~l•l~t ln"l'loir,., I MICII~£1 M~ll Y 

l im CnthkP, :m •Jt bon l<)reslt>l . l11i: P.s down dn!n on len! 

cover In n plol in I n irmolllll f' l'lrl~ . lim rneoEOure•nenl will 

br: 11se~l In IP.Ilt11 how lrP.~$ :~IIP.cl tilt: city's :-th qunllty. 



-' 

,/ tlltum 
:/ . - ··-·-··-·--

hen it •comes to air pollution~ 
ees may be at root of solution · 

OZONE from E3 I 
·c~andy, VIm: nnd Guthkt! not 
nnlctl tree~. they also exnm· 
r. \.:(:llllelll, rocl1s tmd build· 

1plctc survey wil l show how 
II sllrfHC~1 lY)J t'.S affect lite 
•mpcrnttn·e ~1nd uir qtwlity, 
r.ui cl. 
.<Htr fm.:cs, such ns com:re t1·:, 
'tent while forestetl arc11s nb
Gutlte suld. 
i1l crented when volatile or

·~mponnds nnd nltl'l)g(!li IJX· 

found, f1Jr ox:~mplc, in mtlo 
·- rcm:t with !tent and 

is a noturnlly m:currlng 
ozone In I he strutosplwrc

·o ,niles up - that helps 
Hit the sun's hurmful ttltro
·ays. But at ground level, 
:a henllh hur.unl. 
; of ozone pollution in·Phila: 
. as in much of the .rest of 
theustern United Stutes; ure 
than thosci pormiltea under 
guidelines, nccorc.Jing to a 

on ul r q u nllty prepured l>y 
's He11Hh Department. · 
~tlernl stnn<lard for the pol
is 0.12 parts-per-m Ill lou of 
1 nllter of nlr over n 24-hour 
Lust y~or, the Ph!lntlelphia 
.1xceeded !hut 15 limes. 
single yeur, the effects of 
;end nbo111 3,250 people to 
s und emergency rooms lu 
tmJelphln region with nslh· 
nch\tls or other respirutory 
rs, accon.llug In n rcpon by 
trvonl School of Public 
!'~lensed in J unc. 
;dcrol survey of the cit}' i~ 
1 $150,000 sttH..IY thut alremiy 
I lied dotH from New York, 
rc nnd B~1s\On . ll i::; funded · 
ry the NHtinm1I Urban and 
nlty Forerltry Advisory 

T)>c rhllodolphll! Inquirer I MICHAEL Ml\ll 

Among the statistics the urb<m fores tnrs me collecting are tree 
vnrlcty, number, diameter and height. as well as soli rerlllliy. 

CoutH.:i l, a bocly cstahlishcd by Con
gress in .IY7H. 
Organi 7.ntion~ lntere:-;tetl In vur

llcipating must mntch Advisory 
Council funding with their own 
contributions of money 01' services. 

In Pllilode lphlu, the Ft~irnwtmt 
Pnrl( Collllllission, City Council utHI 
the Morris Arboret um of tlw Uul· 
versity nr J>ennsylvnnin nrc contrlb· 
tlling services to the study. 

The field W(lrlt in Phllml<dphin, 
which began In eu rly Angus!, wus 
com plctctl last weel1, )o;n!LI project clc· 
signer Chris l.ulcy. 

The inf11rmntlo11 will bE' mhl<::d lo 
other datn gal hcrcLI hy tllf! EnvIron
mentnl Jln :lection Agency nnd the 
National Wt:-athcr Service to deter
mine how UlllCil toxi<: gas the trees 
lHtll from the nir. he ~wid. 

Sdcn 1 ist$ who worl{ed on tlH• 
stmly s;cy they hcwe found lc1r more 
trees In the r.lty thnn 1 hey ima~iued . 

"Philndelphin is a lot more wooc 
ed I!Hln many other cities." sal 
Vinz. 

Fuirmonnt Pnrlt, the largest u• 
hun pu rlt. In the United Stntes, occt 
pies 8,900 ncres ond has close to 
mlllloll trees, SRJll f'nlrmount Pur 
nwrwger Niclt. Sombor. lie said ther 
were tttore l hnn 250.000 trees on ell 
street!'. 

Nownk suld the dntu cullccted b 
the r esenn:llcrs would help sc.:ler 
tists demonstrnte the effect of It 
crcnsed or uccrensed h~vels of vcg• 
tuttuu In cjtics on nir quttlJI • 
Nownk .cmld. 

The models they prepnre shout· 
be completed by next summer. 

" If successful, this resetu·ch mn 
help bring uut n new ozone JnOIH'~g• 
men 1 sl r~tl<:gy thAI con t>e used i 
nwintaining nnd achieving olr quo 
ity improvement gonls," Nowa 
Stl it I. 
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